ABSTRACT Many decision problems in reality are made by consensus decision of the large group and the small group. This paper aims to apply the consensus model and method to group decision-making problems between a large and small group. For this purpose, the authors solve the group decision-making problems by considering a group decision as the common decision of the large and small groups and then construct the consensus model combined with the TOPSIS theory. First, the reasonable comprehensive evaluation for schemes that reach a consensus between the large and small group can be determined through the comprehensive consideration of the evaluation of the scheme by the large group and the small group. Then, the consensus measurement to the sequences of the large group and the small group is built with the aim to minimize the deviation of the sequence of the total group consisting of the large and small group. Furthermore, the corresponding adjustment rules are given based on recognizing the strategic behavior of the large group and the small group in different situations. Finally, an example of teaching management problem is given to demonstrate the efficiency and feasibility of the proposed method.
I. INTRODUCTION
Group decision making (GDM) is a common human behavior, which refers to the selection of the best option from a set of alternatives according to the opinions of a number of persons. Generally, different decision makers in GDM represent different interests, values and preferences due to the differences in personal experience, cultural background and business level. Therefore, proposing an appropriate method, which can maximum the consensus level between different decision makers, have become a significant issue in group decision making. Defined as ''an opinion or position reached by a group as a whole'' in The American Heritage Dictionary, consensus is one of the current pertinent issues for scholars at home and abroad. Multi-attribute group decision-making considers the consensus strategy as one of the critical issues in the current research at home and abroad at present.
Currently, studies into on multi-attribute group decisionmaking and the consensus model have achieved abundant results. Reference [1] proposed a decision method by using the TOPSIS method to measure the distance between two discrete random variables to solve the problem of discrete random multi-attribute decision making. Reference [2] proposed a novel method to solve the problem of random multi-attribute decision making, and the result of the selection of properties was represented by the random variable of the cumulative distribution function. References [3] , [4] studied the consensus strategy theoretically and practically from the perspective of maximum return and minimum cost along with the opinion of interval preference. Reference [5] proposed multiple criterion-multiple participant sorting using a hybrid of the dominance-based rough set approach (DRSA) and the Dempster-Shafer (DS) theory of evidence.
References [6] - [8] extended the research on group decision making in terms of linguistic term and preference relations. Consensus models are widely studied by scholars at home and abroad including Wu derived and applied the consensus model to social network group decision making [9] , [10] . Cook [11] , Herrera and Viedma [12] , [13] , Chiclana et al. [14] , [15] , Viedma et al. [16] , [17] , Dong et al. [18] - [20] and Wu and Xu [21] , [22] have also done a lot of research on the development of consensus decisions and models. Consensus decision is also widely applied across various fields, such as, medicine and health [23] , biology [24] and water allocation management [25] . The consensus theory application combined with other uncertainty mathematical theories [26] - [28] , rough set theory [29] and game theory [30] and so on.
As seen from existing studies, most of the existing consensus models mainly apply in the perfection innovation of mathematical algorithms and pure theoretical aspect. Furthermore, existing literature on group decision making mostly considers the decision-making situation of a small group [31] . Although there is relatively little literature on decision-making methods of large groups, there is a lack of discussion on the consensus of large groups. In the group decision-making process of many important problems, decision-makers are usually composed of two groups: a large group and a small group. Different from the traditional large group decision making, in general, the large group and the small group represent different interests, and they have completely different or even opposite preferences for the same thing from different perspectives, the coordinator needs to consider both the large group opinions and the small group opinions, the coordinator needs to consider both large group and small group opinions.
Let us consider an example of a problem in the engineering field that requires decision-makers from both groups to make decisions: programming problem of municipal subway lines. Before planning to build a city subway, a city needs to plan the subway line routes. The usual practice is to solicit opinions and suggestions from the general public on the basis of expert research and design. The experts consider the design scheme macroscopically from the general planning of the city, the planning requirements of the traffic line network and the difficulty of construction. Meanwhile, the public considered the design scheme microscopically from life convenience, traffic congestion and surrounding environment. Finally, through the integration of the relevant departments, and through feedback and modification, a line design scheme that fits the consensus of experts and the public is reached. Here the small group refers to the experts, and the general public means the large group. Obviously, large groups and small groups have different perspectives when making decisions, so the decision preferences and considerations will be different accordingly.
Another example of our interest in reality which requires collective decision-making between the large group and the small group: the idol talent show. Usually, the judges of idol talent show are composed of expert judges and public judges.
The final ranking will be determined by the results of on-site and off-site voting by expert judges. Expert judges usually consider a candidate's overall qualities, such as talent, performance and resourcefulness. But usually the public judges choose idols only for their appearance. Then, the program organizer should consider the professional opinions of the expert judges as well as the public judges, and select the candidates that are favored by both the expert judges and the public judges. Here, the expert judges represent the small group, and the public judges represent the large group. Obviously, there is an essential difference between the decision-making preference of the large group and the small group. The issue is how to measure the consensus degree between the expert small group and the general public large group and provide a feedback mechanism to create a consensus solution?
In considering that the decision scheme is the only one, the opinions of the large group and small group ultimately need to reach a consensus. It is necessary to introduce consensus decision theory into group decision. If there is no consensus, someone needs to revise their decision opinions. This can avoid the occurrence of unfair behavior. Furthermore, the traditional consensus model is to build a multi-objective optimization model and establish the adjustment mechanism to achieve consensus. In this paper, a novel consensus-based method combined with TOPSIS method is proposed to solve the problem of consensus decision-making between the large and small group. In considering that TOPSIS method is a comprehensive evaluation method for multi-objective decision of limit solution. After the same trend and normalization of the original data, the effect of different index dimensions is eliminated. It can make full use of the information of the original data, fully reflect the gap between various schemes, and objectively reflect the actual situation. It has advantages of real, intuitive and reliable.
In the proposed method, the author established the TOPSIS-based consensus method with differential indexes of decision schemes and constructed the different decisionmaking perspectives of the large and small group. In the decision-making process, the author monitor and deal with the improper behaviors in the decision-making process of the large group and the small group. Based on the classic distance measure, a consensus measurement method for the opinions of the large group and small group is proposed, and the adjustment mechanisms of the opinions are given. By using examples of teaching management problems, the author proved the feasibility of the proposed method. Through this study, the author hope that the consensus decision-making method and model theory research in group decision making will be enriched and expand. In addition, further theoretical and practical problems will be solved by proposing the consensus decisions of the large and small group.
The rest of this paper is organized as follows: in Section 2, the author briefly described the decision-making problem of the large group and the small group and then set the parameters. In Section 3, the author revise and eliminate differentiation indexes, measure the consensus level of the VOLUME 7, 2019 large group and the small group and then give adjustment mechanism. In Section 4, an example illustrating the feasibility and effectiveness of the proposed method are presented. Finally, the author concluded our research and set out further research directions in Section 5.
II. LARGE AND SMALL GROUP DECISION MAKING A. DESCRIPTION OF THE LARGE AND SMALL GROUP DECISION MAKING PROBLEM
In the consensus decision-making problem of the large and small group, there are four objects consisting of the large group, the small group, decision schemes and the coordinator. The coordinator ranks decision schemes according to the decision opinions after the large and small groups have evaluated the decision scheme in the evaluation system. If the rankings of the decision schemes between the large group and the small group have a consensus (the rankings are not in excess of the prescribed threshold), its rankings will be determined. If the rankings have no consensus, the adjustment object will be determined by the coordinator in accordance with the minimum of adjustments for the principle and needs to be decided again. It can then be recalculated until the rankings between the large group and the small group have a consensus. The final rankings of the decision schemes can be determined.
B. THE MAIN ASSUMPTION AND GENERAL PARAMETERSS
Now the collection and variables involved in the consensus decision making problem of the large group and the small group will be described. Let D = {d 1 , d 2 , · · · d m } be the set of the small group, and d i denotes the ith decision maker of the small group, for i = 1, 2, · · · m. Let T = {t 1 , t 2 , · · · t n } be the set of the decision schemes that need to be decided, and t j denotes the jth decision scheme, for j = 1, 2, · · · n. Let S = {s 1 , s 2 , · · · s l } be the set of the large group, and s g denotes the gth decision maker of the large group, for g = 1, 2, · · · l.
Let C = {c 1 , c 2 , · · · c k } be the set of the decision indexes of the small group to the decision schemes, and c h denotes the hth index, for h = 1, 2, · · · k. Let E i = e i jh n×k be the decision matrix of the small group put forward to the decision schemes, and e i jh denotes the decision opinion of the decision maker d i put forward to the decision scheme t j for the index c h . Let W i = (w i1 , w i2 , · · · w ik ) T be the weight vector of decision maker d i to the set of the indexes C, and w ih denotes the weight of the decision maker d i to the index Meanwhile, F = {f 1 , f 2 , · · · f r } be the set of the decision indexes of the large group to the decision schemes, and f u denotes the uth index, for u = 1, 2, · · · r. Let B g = β g ju n×r be the decision matrix of the large group put forward to the decision schemes, and β g ju denotes the decision opinion of the decision maker s g put forward to the decision scheme t j for the index f u . Assume that all the weights of decision indexes of the large group are the same. Let w s be the weight of the large group, let w i be the weight of each decision maker, for i = 1, 2, · · · m.
It's important to note that in the decision process, the small group select presented in the decision system as the decision opinion of the decision scheme t j for an index. Let the set of language phrase be V = v 1 , v 2 , · · · v q , and V = {v 1 = VP (very poor or very dissatisfied), v 2 = P (poor or dissatisfied), v 3 = M (medium), v 4 = G (good or satisfied), v 5 = VG (very good or very satisfied). Let v * denote the * th decision opinion to the index, V can denote the a set of score values.
, and 1 denotes the worst, 5 denotes the best. In general, since language phrases can be converted into a value form by means of a certain method. As such, in actual decision-making, for convenience, the author convert the set of language phrases
The problem this paper is concerned with is as follows: in the consensus decision making problem of the large group and the small group, the ranking of decision schemes is decided respectively by the large and small group as obtained through TOPSIS. If there is a consensus (the consensus level is less than the threshold), the adjustment object can be determined and be made to re-decide by the principle of the minimum number of adjustments until the rank reaches a consensus. Finally, the ranking of decision schemes based on the consensus between the large group and the small group will be obtained. The resolution framework is depicted as 
III. THE METHODOLOGY OF LARGE AND SMALL GROUP DECISIONS
In this section, the ranking of decision schemes by the large group and the small group will be calculated separately.
In the decision-making process, the improper behaviors in the decision-making process of the large group and the small group will be monitored and handled.
Based on the classic distance measure, a consensus measurement method for the opinions of the large group and small group is proposed, and the adjustment mechanisms of the opinions are given. In order to make the decision of the large group and the small group reach consensus finally. The specific method is as follows.
A. IDENTIFICATION THE RANKING OF DECISION SCHEMES BY THE SMALL GROUP
Considering the multi-index decision of each decision maker to the proposed decision schemes is a 1-5 scale. Therefore, according to the TOPSIS method, the weighted decision matrix of different supervision is calculated on the basis of the multiple index weights given by different decision makers. The details are as follows:
Let α i jh be the weighted decision value of e i jh , then
After that, let α
jn ) denote the ideal and nadir solutions determined by the decision maker d i respectively, where 
Furthermore, let c ij denote the closeness of the decision maker d i considers the alternative decision scheme t j to his ideal solutions, then
Finally, let R i = (r i1 , r i2 , . . . , r in ) denote the ranking vector of the decision maker d i to the alternative decision schemes, and r ij denote the ranking value of the decision maker d i to the decision schemes t j , for j = 1, 2, . . . , n. The sequence value r ij can be determined according to the closeness c i1 , c i2 , . . . , c in calculated in the previous step, and the larger the c ij , the smaller the r ij .
B. IDENTIFICATION OF THE RANKING OF DECISION SCHEMES BY THE LARGE GROUP
Firstly, the decision value β ju of the plan B g to the index f u is calculated based on the decision value β g ju of the large group to the alternative decision schemes. β ju can be determined as follows:
And
Here, P s ju is actually the probability that β ju is equal to H j , the probability that plan B g is evaluated as H j to the index f u by the large group, for P s ju ∈ [0, 1] and
According to formulas (7) and (8), the probability distribution of group decision opinion β ju of plan B g to the index f u .
Now, the author proposed the random TOPSIS method to obtain the ranking of decision schemes by the large group. Specifically, let α
n ) denote the ideal and nadir solutions determined by the large group respectively, here α
can be determined by the following formula:
denote the distances of the alternative decision scheme t j determined by the large group to ideal solution α
Y = (y ij ) q×q denotes q similarity matrixes of the decision scale, where
Furthermore, let c sj denote the closeness of the large group S considers the alternative decision scheme t j to their ideal solutions, then
Finally, let R s = (r s1 , r s2 , . . . , r sn ) denote the ranking vector of the large group S to the alternative decision schemes, and r sj denote the ranking value of the large group S to the decision schemes t j , for j = 1, 2, . . . , n. The sequence value r sj can be determined according to the closeness c s1 , c s2 , . . . , c sn calculated in the previous step, and the larger the c sj , the smaller the r sj .
C. IDENTIFICATION OF THE RANKING OF DECISION SCHEMES BY TOTAL GROUP
Generally, if the total group ranking is as close as possible to the large group and the small group, it is believed that the ranking of the total group can reflect the opinions of the large group and the small group as much as possible.
Specifically, let R = (r 1 , r 2 , . . . , r n ) be the ranking vector of the total group (including the large group and the small group) to the alternative decision schemes, and r j denote the ranking of total group to alternative decision schemes, for r j ∈ {1, 2, . . . , n} and j = 1, 2, . . . , n. Let d i and d s be the distance between the ranking of the decision maker d i and students group S to the ranking vectors of the total group, for d i = Furthermore, the deviation of ranking vector between the large group and the small group to the total group is as follows:
In order to determine the ranking vector for the total group, it is necessary to minimize the deviation of the ranking vector between the large group and the small group to the total group as follows:
w s |r j − r sj | At the same time, the coordinator also hopes to obtain a definite ranking of decision schemes in the ranking of the total group. In other words, there is no juxtaposition. For any decision scheme t j and t k , j = k, |r j − r k | ≥ 1.
To sum up, the model of the ranking vector of total group can be established as follows
r j − r k < 0 if r ij − r ik < 0 and
where j = 1, 2, . . . , n is the decision variable, and the formula (14d) denotes Pareto constraints. From the model (14a)-(14c), the model (14a)-(14c) belong to a class of integer nonlinear programming model problems, it is difficult to solve with the solution software directly. The author needs to transform the model to facilitate the solution. 
this indicates that all the large group and the small group consider that decision scheme t j is better than or equal to t k .
Obviously, r j − r k ≥ 0 if r ij − r ik ≥ 0 and r sj − r sk ≥ 0, i = 1, 2, . . . , m can be obtained. 
In addition, where 0 <
Then, the model can be transformed as follows:
Where M is a positive number big enough. 
D. THE CONSENSUS MEASUREMENT AND ADJUSTMENT RULES OF THE RANKING VALUES OF THE LARGE GROUP AND THE SMALL GROUP
In practical teaching decisions, the coordinator usually hopes the ranking of the large and small group to the decision schemes can reach consensus as far as possible. When the ranking of the large and small group in relation to the decision schemes reach a consensus, then the deviation is beyond the prescribed range and the decision opinions of the large and small group need to be adjusted.
Specifically, let α be the threshold for the ranking of single decision schemes by the coordinator. If d ≤ α/n, then the coordinator believes that the large group and the small group are close enough to the order of the decision schemes. At this point, the opinions of the large and small group do not need adjusting. If d > α/n, then the coordinator needs to readjust some of the opinions of the large or the small group.
The rules for adjusting the large group and the small group are as follows:
In adjusting the opinions of the large group and the small group according to the principle of minimum number of adjustments firstly, it only needs to adjust the opinion of the VOLUME 7, 2019 individual or group that has the greatest deviation in the total ranking. That is, If d k = max d, the opinion of the decision maker d k needs to adjust. If d s = max d, the opinion of the large group needs to adjust.
1) RULE OF THE SMALL GROUP
Letẽ i jh be the decision value of the decision maker d k to the decision scheme t j for the index c h .
Then, the specific adjustment method of opinion is as follows:
Rule 1: If r kj ≥ r j , it indicates that the decision opinion values of the decision maker to decision schemes is too low. It is necessary to further improve the evaluation index of each decision maker d k to decision schemes t j , thenẽ i jh ≥ e i jh . Rule 2: If r kj ≤ r j , it indicates that the decision opinion values of the decision maker to decision schemes are too high. It is therefore necessary to further decrease the evaluation index of each decision maker d k to decision schemes t j , theñ e i jh ≤ e i jh . In addition, in the actual consensus decision-making problem, when the coordinator asks decision maker to adjust the opinions, some individual decision makers may refuse to adjust their opinions because of their own interests. For this kind of decision maker, this paper provides the adjustment weight method as follows: letw k be the weight after adjustment of the decision maker d k .
Rule 3: Ifẽ i jh = e i jh , it indicates that the decision maker has refused to adjust the opinion. In order to achieve consensus between the large and small group as quickly as possible, the weight of the decision maker can be halved,w k = w k 2. In order to ensure that the total weight of the small group is constant, the weight of the decision maker d k to other decision makers can be assigned, then w i = (1 −w k ) (m − 1).
Rule 4: Ifẽ i jh = 5 or 1, it indicates that the decision maker d k did not give an adjustment according to his own judgment. At this point, the opinion of the decision maker d k does not have a reference value. To avoid confusing the overall decision value with the decision maker's opinion, the opinion of the decision maker d k can be removed. Correspondingly, the weight of the decision maker d k has been distributed to the other decision makers, then w i = (1 − w k ) (m − 1).
2) RULE OF THE LARGE GROUP
Due to the large scale of the large group, it is difficult for the coordinator to achieve the consensus of the large and small group by modifying the decision opinions of each decision maker within the large group to the decision scheme. Simultaneously, considering that most decision makers are impartial in their own needs when making decisions, if there is too much interference in terms of the student opinion, they may work against their own will in relation to the decision schemes. Therefore, in combination with the above considerations, the coordinator should identify the minority of injustices within the larger group and make adjustments in order to facilitate a consensus between the large and small group.
Specifically, this paper identifies three kinds of strategies within the large group to make decisions towards the decision schemes according to the realistic characteristics of the decision scheme decision. , for j = k, j = 1, 2, . . . , n., it is believed that student s g deliberately decreases the decision opinion values of the decision scheme t k , and decides unfairly about the decision schemes t k .
If any decision-maker who meets the above three behaviors needs to adjust his opinions. Specifically, it can be ranked this according to the ranking vector of the total group to the alternative decision schemes.
Rule 5: The larger r j , the lower the decision opinion values of decision maker s g to the decision scheme t j . Meanwhile, the smaller r j , the higher the decision opinion values of decision maker s g to the decision scheme t j .
The adjustment of the large group and the small group can be obtained according to the adjustment rules of the large group and the small group above. Furthermore, the new ranking of the large group and the small group can be calculated. If the ranking deviation between the large and small group does not exceed the threshold set by the coordinator, it does not need to adjust the opinions of either group. If not, the process above can be repeated.
E. CONSENSUS MODEL SOLUTION METHOD
According to the last section, this paper puts forward the following algorithm according to the principle of consensus among the large and small group.
Step 1: According to formula (2) - (5), the distance between the alternative decision schemes t j from the ideal solution d Step 2: According to formula (7) - (9), the probability distribution P(β ju ) of the decision opinion β ju of the large group to the alternative decision scheme t j for the index f u can be determined. Then according to formula (10) -(11), the distance between the alternative decision schemes t j determined by the large group from the ideal solution d + sj and the distance from the nadir solution d − sj can be obtained. The ranking vector R s of the large group S to the alternative decision schemes can be determined according to formula (12) .
Step 3: According to the model (14a)-(14f ), the ranking vector R of the total group (including the large group and the small group) to the alternative decision schemes can be determined. The deviations d of the large group and the small group to the total group can then be calculated. If d ≤ α, then the optimal solution of R can be obtained then the process can move onto step 5, otherwise, it should move back to step 4.
Step 4:
, then the opinion of the decision maker d k can be adjusted according to the rule 1-4. Meanwhile, the set of the large group who need to adjust their opinion should be identified by considering the random behavior, partial behavior and malicious behavior of the large group. Then it is important to adjust the opinion of the decision maker according to rule 5, before moving back to step 3.
Step 5: Output the ranking vectors R.
IV. LARGE AND SMALL GROUP DECISION MAKING-BASED APPROACH TO THE PROBLEM OF TEACHING MANAGEMENT A. THE STATEMENT FOR THE PROBLEM OF TEACHING EVALUATION
Under the backdrop of constructing a ''Double Tops'' university and deepening the reform of teaching in China, improving teaching quality has undoubtedly become the focus of reform. Teaching evaluation as a popular tool and plays an important role in promoting the growth of students, the professional development of teachers and improving the quality of teaching. It is obvious that an effective teaching evaluation will be helpful in deepening the process of teaching reform.
Teaching evaluation belongs to group decision-making category. It needs supervisors and students group to make decisions together. It is usually required for supervisor and student evaluations to achieve a consensus in order to make the evaluation more equitable and effective. This is the category of consensus decision-making and suitable to for use with the consensus model. In China, many colleges and universities have established the teaching evaluation method combining ''student evaluation'' and ''supervisor evaluation.'' However, there are still some limitations in the existing studies, such as, on the one hand, it being common for some students to deliberately produce poor test scores. Obviously, it would be unfair for decision schemes to be completely dependent on the students evaluation results. On the other hand, when evaluating teachers, supervisors tend to use the same evaluation indexes for all decision schemes. Due to the differences in academic backgrounds, different subjects have their own index for teaching evaluation.
Due to the reform of school teaching, it is assumed that each Chinese university has formulated and implemented the quality evaluation method for teachers' classroom teaching. The classroom teaching of teachers is evaluated by student evaluation and supervisor evaluation. The evaluation indexes are distinguished for supervisors and the student group by considering an emphasis on the evaluation of students to decision schemes being different from that of the supervisors. Supervisors mainly consider teaching content arrangement, teaching level, teaching form and the degree of interaction with students. Students mainly consider classroom atmosphere, classroom organization, homework feedback and personal development.
B. THE MODEL AND THE PROCEDURE OF DECISION MAKING
A college has a hundred students S = {s 1 , s 2 , · · · s 100 } participating in the evaluation in one class. There are ten teachers T = {t 1 , t 2 , · · · t 10 } for their class over one semester while there are three supervisors D = {d 1 , d 2 , d 3 } listening to the class. The evaluation indexes of the supervisor are C = {C 1 , C 2 , C 3 , C 4 }, namely the teaching content arrangement is (C 1 ), teaching level is (C 2 ), teaching form is (C 3 ) and the degree of interaction with students is (C 4 ). The evaluation indexes of student are F = {F 1 , F 2 , F 3 , F 4 }, namely classroom atmosphere (F 1 ), classroom organization (F 2 ), homework feedback (F 3 ) and personal development (F 4 ). The evaluation information presented by the supervisors is shown in table 1.
The index weight information of the supervisors is shown in table 2.
The evaluation information presented by the students is shown in table 3.
According to the TOPSIS method proposed in section 4.1-4.3, the ranking of supervisors to teachers R i and the ranking of students group to teachers R s and the ranking of total group to teachers R are determined and shown in table 4 .
Let the threshold value be α = 2.5 according to the contents of section 3.4. Subsequently, the distances between the ranking of the supervisor and the student group to the teachers and the total group to the teachers are obtained by
It shows that the deviation between supervisor d 2 and total group is the biggest, so it is necessary to readjust his opinions. The following situations can be discussed according to the regulation of the supervisors.
(1) If the supervisor d 2 refuses to adjust its evaluation of teachers, namely whenẽ 2 jh = e 2 jh , the weight of each supervisor needs to be redistributed according to rule 3, namelỹ w i2 = 1/8,w i1 =w i3 = 5/16, then the ranking of total group R = (7, 3, 5, 4, 6, 8, 2, 9, 1, 10 ) T can be determined by solving the model (15) . Furthermore, calculate the deviation
3125. Since d < α = 2.5, the school education department considers that the ranking of the total group is close enough to the ranking of the supervisors and the students group. The ranking of the total group R = (7, 3, 5, 4, 6, 8, 2, 9, 1, 10) T is the final ranking of teachers. d < α = 2.5, the school education department considers that the ranking of the total group is close enough to the ranking of the supervisors and the student group. The ranking of the total group R = (6, 2, 4, 10, 5, 8, 1, 9, 3, 7) T is the final ranking of teachers.
C. DISCUSSION
At present, in most universities in China, the method to evaluate teaching quality is usually scored in the course selection system by students who choose courses. But in doing so, all teachers will end up with very high scores or not much difference. As the subjective preferences of different students determine their own personal evaluation, and the evaluation results are affected by subjective factors beyond the teacher's level, which is not an objective reflection of the teacher's course content and the teacher's level. For example, the students may dislike a certain type or style of person and then dislike a certain teacher, then give the teacher a bad evaluation, but the result has nothing with the lesson or the teacher themself. Based on this analysis, it is natural not to exclude that some teachers can cater to students' preference to score higher in the past. All these subjective factors may affect the authenticity and objectivity of the grading.
In general, evaluated by only one group will always be deviations from the evaluation results due to the limitations of this group. In order to be more just and equitable, teaching quality should be evaluated by both the students and the supervisor. The final evaluation result of the teacher should be recognized by the students and the supervisor. The existing research results mainly consider the evaluation of single group of students, ignoring the consensus evaluation of multiple groups, which is the content and key work of this paper.
In this section, the consensus model based on TOPSIS method was combined with the teaching evaluation and got the wide attention of society in teaching reform. Through the study, the author hope to improve the existing teaching management in our country, avoid the existing problems of unilateral dependence supervisors or the students in teaching evaluation. The injustices of the students in teaching evaluation is discussed, a set of fair teaching evaluation systems can be obtained to promote the development of teaching reform through continuous feedback adjustment until the consensus.
V. CONCLUSION
In this paper, a novel consensus-based method combined with TOPSIS method is proposed to solve the problem of consensus decision-making between the large group and the small group in group decision making problems. As such, misconduct in the large and small group decision-making process was monitored and dealt with. Subsequently, the consensus feedback adjustment mechanism in several situations needs to be considered: the adjustment mechanism of the small group in cooperation and non-cooperation situations; the adjustment mechanism of the large group under the random behavior, partial behavior and malicious behavior. Specifically, the student mainly has the following conclusions though combining the practical problems of teaching management:
(1) For the small group, the classic TOPSIS method is used to determine the ranking of each decision maker to decision schemes. For the large groups, the distributed decision opinion of the large group to decision schemes should be determined first, and then the random TOPSIS method is used to determine the ranking of the decision schemes. It can be seen that the TOPSIS method is adopted to determine the ranking of the large group and the small group to the decision schemes. At the same time, a differentiated approach to the decision data provided by these two groups is adopted to overcome the shortcomings of the existing research methods to deal with the large group as well as the small group by considering the different roles of the large group and the small group in group decision making. (2) In this paper, the optimization model of the ranking deviation among the small group, the large group and the total group is constructed and the model is transformed to determine the ranking vector of decision schemes. It can be seen that the determined ranking of total group can reflect the will of the large group and the small group as much as possible. (3) The degree of consensus between the large group, the small group and the total group is measured. When the consensus threshold is not met, the rules of adjusting the opinion of the large group and the small group are proposed respectively. It should be pointed out that the strategy behaviors of the large group and the small group in the decision-making process are summarized and considered in the process of determining the rules for adjusting opinions. Compared with the hypothesis that the large group and the small group are fully subordinated to the decision-maker in the existing research methods, the proposed research method is more practical.
VI. FURTHER REMARKS
In the process of practical decision-making, there are differences in the subject background, knowledge and experience between different decision makers. There are differences among the indexes of the different decision makers in the decision-making process. Therefore, the next step is to propose a method of consensus decision-making which is as fair as possible for the differentiation index system of decisionmakers' preference. In addition, it is necessary to consider the common decision-making opinions of large group and small group in many practical decision problems. Decision-makers from large and small groups have totally different language preferences due to different cultures and levels. Therefore, it is one of the next research directions to identify and aggregate the linguistic information of a large number of decision makers and formulate the corresponding consensus decision rules.
